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•3, ti>l. l©<*a»)&*U *»o¥ 

IiiWi«2] JWl^jlKftlMW«***>', 

5 £ t trWR 1 4fct4»*^ 2 V^^IB 

0. 3~0. 8. &&V<t±0. 45~0. 
7 5. $e>t»*b<»0. 4 5~0. 6 5<OWm*t&. 

m&i% 3 ©v>-r m\cmm<o^m 0 
[f»*« 5 ] ift^asfc&a&i: 150 ^-^*-e, 

L<tt2~12 5^-;K $e>Jil0*U<»2~l 0 0 

[ff*®6] ft»s«Ii9 5 0~1 3 0 01C > jj 
4L<lil 000~1 2 0 0 < C<D|SH<Dt&g-e&M£;fx 
5it *#®ti:-rsif 1 5 cDV>-rtt^-« 

[tt#B7] iK«Mfe#flGK2:2 0. 0 0 0~10 0, 

0 0 0, OOONl/l/hr^ »iL<IJ50, 0 0 
0~50, 000, 000Nl/l/hr, 

L<li5 0 0, 000~30, 000, 000N1/1 

«fc 1 ~W#>g6 OVvm*>-«fcl!tO* 

[is*®8] ««ii6Soi?i>A, -r y^^^sfcii^ 

1 7 ©vvfna>— 

ft. 

[RMi 1 0 ] tHtOBtiSBMV 1 - 1 ~*S 1 0 . 0 
©$6ffl, »*L<»1. 1~*?J5. 0©®ffl> Zbictif 
*U<ttl. 3~#->4. 0©©H©<;fr»)&^i-$£i: 
1 9 ©w«x*»-*fcB*l 

11**9 1 l ] «dKoB«en^7^ri; - h A' 

tov>Tj|9l 0 0 0~ifS>l 5 0 0 0^?Ls #£L< tt¥ 
^■feV^— rvWcoVvatS 1 2 5 0~*?jl OOOOfi 
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?U $t>»c»*U<»JF**>'^-h/McoV^3 6 

oo j:9^<~*5)i ooo o^LKm-r^^t^mmt-r 
5B*5fc^ i i o <o\,^-rHfr— ^»iia«<D*ft 0 

[»*3i 1 3 ] ffttttttfftklK i *W5jKiw«*fl=©t> 

&*<im&-r«tt**i~fli*«i 2 

io iftmommttwiw} 

[000 1] 

ib^ffi. ttfc**>\ Jzmtfx. fc{*fi&©e 
JWtit*SMIl*» kilt* i*3U t ©«-a^JSr®ijg-r 

[0 0 0 2] 

[«£&©&«] ttttoft&T* 0Mb**0!l*.lf ;* * ^4 
2CH.+Oi -* 2CO+4H. 

&&<<D-7T2±Xljm (regimes) ^«ttff^K 

MtiiKtfOl^tfcB^/y^ (m 
o n o 1 i th) fl?jg©J: 5 *@J£BB5U ( f i x e d 
arrangement) 

[0 0 0 3] 0C!m#fiFtmffi^^O 30 34 38f (E 
P-A-0 3 0 3 4 38) Wmm\*. ^Yt*^ift^JS 

00 3 0 3 4 3 8*B8W»l!:j8V^Ttt» attttffiiStt-C 

50 tufcSt«^JR«4fctt^#I-C*>9#6. L-a>Lfcase>. 
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mM&wftom&mmQ 30343 s-g-gMswicisv^T 

[0 0 0 4] &W3#fF|g0 2 6 2 9 4 7-Sg- (EP-B- 

0262947) ^sn^t*. But&mkmatbv>m&9$ 

7k*«>***ifeSrM«f So Rffl«r»*0 2 6 2 9 4 7 

fcS^i^ PAMi^/^, .RMttfflFftO 2 6 
2 9 4 7*WI«»fcffi«SJi,fc3a»««tHt. 

[0 0 0 5] D. A. fc^^V (D. A. Hi ckm 
an) *5<fctfL. D. ^ $ y h (L. D. Schmi 
dt) I*. eA*fcttn5^^A©V^i*Hd»3a»6ftS«!jME 
©#«ET^^vo»»IMt©|»*:tfftofc [ rpt* 

j v x±<D**><DW&mmz£z&tfztfx<Dj&tit (s 

ynthesis Gas Formation by 
Direct Oxidation of Me th 
an over PtMono 1 i ths) J , i^^™ 
•Jvw ^ • *-Y#!)fX (Journalof Ca 
talysis) 138, 267-282, 199 
2] o SMft^^SWfC^ff^ tLT600 
-1 5 00K (3 3 7—123 7*0 <D%&m<Z>mMT?M 

4 0!7>ft) *fcW:8 0^ yZ/~<D\,^njb><Dtf— M<D 
1 — 1 OJIJ^fefcofco 7*-A*yy^tt, 7 

^^/V^ N >T ^Ko^ftfL (ppi) . 30 — 500 

[000 6] J. K. jfcy^A;* (J. K. Hockm 
u t h) * / V *fc±\z3mZfLlzb&k 

^y^gttSPMft (Catalytic Parti 
al Oxidation of Methaneov 
er a monolith Supported C 
a t a l y s t) J , T^^-i K***y (A p p 
lied Catalysis) B: (E n v i r 

onmental). 1 (1992) 8 9-1 0 0) e 
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[000 7]M< ©¥*ttJ**#I«»c#ft S*lt# 

*>-?&mZtlX^Z> 9 -r*t>*>. A. T T*/=l9x27 
K (A. T Aschcroft) «ftt % — 5gO/U^= 

(DUlXXD* 9 XDm&tihWHk (S e 1 e c t i n e o 
xidation of methane to sy 
nthesis gas using transit 
10 ion metal catalysts) J N 

•V (Nature) . 34 4# % No. 6 2 6 4 v 31 
9-32 11, 1 9 9 0. 3. 2 2) „ SSBtoBWttn 

i-s ^»(i4 0, 0 0 0/h r «>fiV^fit#:«pra3?BBa 

[0 008] P. D. F. 7x;uy>'§ (P. D. F. 
20 Vernon et al.) \%T $ ^-^>±JC^J*S 

:S>flMI:j (Partial Oxidation of 

methane toSynthesis Ga 
s) . 3r-Y^ y V^^-X (CatalysisLe 
tters) 6 (199 0) 1 8 1 -1 86) e ^f* 

>&&&1ttov>mmkl*X<D=3&tMm (Parti 
al Oxidation of Methane t 
o Synthesis Gas, and Carbo 
n Dioxide as an Oxidising 
Agent for Methane Conver 
s i on) J . *^?V (Ca t a 1 y 

sis Today), 13 (1992) 417-4 
40 2 6) fc«MfbTV*S 0 

[0 0 0 9] R. H. *Jb — l/Xm (R. H. J o n e 
s et a 1 . ) a \?*?J*4 ]} *JpJ± s<^( o 

— (Jt«^) Eu» I r, Or £r/Bv\fc;* 
I»^b*SSLTV>5 ( ra^qt^^ ^y 
"f— K Eu» I r , O7±co^m^fc^cr>^ ^ ^ 
£>®M3?& (Catalytic Conversio 
n of Methane to Synthesis 

Gas overEuropium Iridat 
e, Eui I r»Or) J H ^r-Y '9 V *>XU9 — (Ca 
50 talysis Letter), 8 (1991) 1 
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6 9-1 74), 8J&tel§m<DBbJ3&£Xt8 7 3K 
(6 0 0*0 (Dmmom^frft&WrXWftZfrlto fflSSE 

y$7V*yh (fr i t) \^#>&&fr*:i,xmm^ 

[0 0 10]*i#IFS5, 1 4 9, 4 64§ (US- 
A- 5, 1 4 9, 4 6 4) ^$a*te. &J&»^ftm&Vo 
£:j&6 5 0^—9 0 OXXDMAX. WTfcH&l&l-fa® 

a) ^ M, M' f O.<Z>ftMR* St^MUMg, B. 
Al. Ln, Ga, Si. Ti N Z r *5<£tfH f frbM 

^9~ K5RM07c*0^ft <i:tl *~Cfe 5 ; M' (id 
-/py^ (block) 0>S^Jg. -^LTifc^x/ 
y i3J:t5y/z:fc5j;tf (x + y) / z tt 
0. 1 — 8 ; &tzte 

b ) d -^u 5/ ^ <DW&&mv>mcm ; 

c ) WA1£3t«ffc_ttf> d - >^n y ^ Wl^l I tiltte 

a) ^itteb) &mmrr&z.kKjivxi&#ztLitiA 

[0 0 1 1] %:mVfffB5, 1 4 9, 4 6 4fMSl: 
*5VvCtt\ d-^tr^^^^®fiP J f'#^2 1 — 2 

9, 4 0 — 4 7:fcJ;tf7 2 — 7 9&ft~fZ>&m, 

t>a v ^y^A, e&ssj:**^ 36*e>a 

nZthZ^X&Zkj&^X^Zo *S^fF^5, 14 
9, 4 6 4#MjB«lc» H »*UV^JRtt5c*«>«** 
<£>VIII#e<£>t><£>. EP^$u n/^h N 1/— 

[0 0 12]»fFi5, 1 4 9, 4 6 4^iflC 
iE®£*bTV^;£i£i* s 6 5 ox:— 9 o otwttHoffl 

ats »^b<^7 o o'c— 8 o ox:<Dmm<omMxmM 

*nTV^5. *Hfl»ff*5p 1 4 9, 4 6 4-9»H*fl*lC 
IB***tTV^H»«>ISH"ett, VlllSw&JRSr&irtl 

[0 0 13] ^«ff»IMfc*jfe^4SV^T««S*u5«Ui 
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9 2/1 1 1 9 9^mzft£tl,X^Z>o WO 9 2/1 
119 9-S§-2r#W:. T>v ^ -T±\z3L& £ tilt* V W 

ITV^o ^t^Ttt, lgJE^O^ 1 0 5 0K 
(7 7 7*0 C0ta^J:i;fi2 0,0 0 0/h r tf>^# 

(Dhtxmm^fhti 0 »g4ffflFJR5, 1 4 9, 464f 
^S*5<J:tJW0 9 2/1 1 1 9 9 -8^*«>W*fclB* 

ffl^^-TS tic J: 5 . BJ^^Jfc«»SttfcB 
*j*-C#ftlt*ttfftbftv\ — BMbKilii:** 

rir-C&^o BtjWWffFWKN o . 9 2 2 0 1 8 7 9. 1 
(EP92201879. 1) (*<^BB) ttttSK 

*$i«V^<te9 ( t o r t u s o i t y) apt>^ft< t *> 

i. i©<fa5*^r-t-*Hffi*o»t8-e««p*nTv^ 

»C*Hfl*1TffiJSN o. 92201879. 1 W^BStex tt 

— 1 5 0^?L (cm^o# 1 2 — 6 0^?L) ^-r^t^> 
40 [0014] 

flrtiU^No. 92201879. l^«a#^H^^^c 

JUsftSl. 1 «tWfv^!5^«J:U ! cm , l;:o#/>ft< 
50 i: 7 5 0<Z>ft?LS:*i-SJ5ee>HHB«ttr4«*^3k#S 
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[0 0 15] 

JHUH- fc i: 6> 6tt*6* t t K 

1. itfXiaDSr^U ^of^yf^-b;Wcov> 

So 

[0016] *»w©*«fett. ffi»^**-rs*DWfts 

r6S^b7k* (light hydrocarb 
on) J li. l — SfflO^JS^SrW-rSttflS**^ 

[0 0 17] «^*fl^JWtt»&*«*4:0»& 

[0018] * # >^*^JWI»j8 
(± N 0. 3 — 0. 8£>$gffltf>. Sfe»!l»*U<Ht0. 4 
5-0. 7 5©ttH<0»*»jR*^**r**-^*5ft 
*-C»&3*t$. **»«*©Jfc*i:tt. (O.) 

fiO . 4 5 — 0. 7 OjfiH-efc 9 x ft**ii«>Jt*«>tt 
1©S»»S*©W0. 5. HP*>. 0. 4 5 — 0. 6 

i-5ftbtf. *ft»«*Jt*tt#*U<tt«0. 0- 
3. 0. SfefcffiUttO. 0-2. 0<^)®itfc 

[0019] **«o*fttt*pwftsaaftffi*"e»*5 
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0^— /^-CCD®H<DH^-eSffiSix#6o #£U< 
fc\ **ife«2-12 5/WK «Mctt2~* 10 0'*— 
/IMAGES <£>ffi ^3 "CUfiS $ £ o 

[0020] ^mmm^^m^mA^mmvn 

±tWBfr&*«#»»* iX»950lC,fcDK 
V^iEftv £fefcff*U<tt:9 5 0~1 3 0 Ot^ttHG) 

io is, 1000 — 120 ox:<Dmm<DMM°vM8£ 

[0 0 2 1] «^#^JD|[»4:*^*«*r^W* 

v^*ffilBiaA*r3ii" * - t &X 

WftffilB5itt <«TO (hour) . ttlKk gfco#«#: 
4191 k\*xmt>1r) |i2 0, 0 0 0-1 0 0, 0 0 
0, 0 0 0Nl/kg/hr^m SfeK:0*lXB: 
20 5 0, 0 0 0 — 5 0, 00 0, OOONl/kg/hr 
<0<6H"Cfc^ 0 500, 000 — 30, 000, 000 
N 1 /Y g/h r <0«H^WiS«ttW-iBa^*>S 0 

[0022] ^b*^^«ia55>^b^ffli-^^^>^ 

4: UT, 5c*«>»JH*VIII»^fe»tf*tfcA« 

J;tM6a^CRC^^K^2/^ (CRC Handb 
ook ofChemistry and Physi 
30 c s) 6 8JKl!l*5V^T43fc«S*t*:CAS^— S^aV (v 
e r s i on) #;fr&fc:j3V^flJV^»* 

[00 2 3] ««EBtt^r4*%aafcr4fi^±i::* 

(cation) ^tmtK^mcm, i>^itmm<oft 

v^T^ tfc«W «rl£«*5<tTy»*-rsc 4: J: «? *^» 0 
[0 0 2 4] **?a«>^ife^-*5»Sffi«l^:*5V^T. tttt 
50 ttH^iBW^llB'eftWS^S* B^EMttftfcMBK*^ 
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[0 0 2 5] «rfBLfcJ:5fc- #«K©;^0>;*«W* 
^ir-Cfc^o r<ia5 (tortuosity) J 

<fa9«>jftS!W«[W:Jiei. 5t*>5. t?5j/^7*- 
|c33V^m x S«^«>H«ia3 ? a«><*a^»l- 1 ~*& 1 

o. o. a&fcff*b<r*i»5. o^^oisia-cfe^^ 
#-cfc^ 0 <*ap«>*taaft*SHr4i. 3-4. 0^ 

fe£o 

fflfg r^?L (p o r e) j tt. 2 0<E>P& 

•r&ki. mm r**Lj tt*?s^^©«*Lfc« 

<^^7 50 0^?L«r-^tfo »* L < H5EBB5«I* c 
m* (cot « 1 0 0 0-^1 5000 (0^?L, £bKl£F 
^L<«cmM:o#iKJl 2 5 0^1 0 00 0^ 
?L *t>»*U<ttcm a |5io*36 00J:9#<*9l 
0 0 0 O0>«?L*-e«rfrtfo 

[0027] ^mm<o^m\^n^>mm<om^wMn.^ 

— 0. 9 OfiH0ft9ftft?LA:&(void fraction) 
[0 0 2 8] «^3WM&JR» 4: 
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ho £0>WJ£G>BWG>fc£>^ mm rgrSa (adiab 
a t i c) J It BU&ft<D#*ft<DMM%&te&YtZ>1&j& 

[0 0 2 9] S&fc. *«?8B:fl!fiaUfc*«fel-J:o'r» 
[0 0 3 0] *«|l!0*Sl!:J:o'C»JB**tfc— 
(Fischer — T r o p s c h) £»jS^!i:KlJ:£^ 
&Si-fb^ (oxygenates) ©^JsKK^V^T^e/fl 

[00 3 1] **WO*j5fettx 3 ?>^«T^^ftW^J: 

So 

[00 3 2] 

20 mmm] 
m i 

flJ|RO^/V3^T-fe7 5 (ZrOi. cm 

1 tco# 1 5 5 O^tfL) *a»«)«tt#«rfflv^ny 

fa Ufc <fc 5 ^ i^*«jttS* s 7 T << T 

Wfc3lS#S*u *UT*©«l-«J*S*ti. 5£2. 5 
i:fl!>IBfl!><ta9i3J:t^cmMco# 15 5 O0>»?L*:^f 

fc. 0. 6 2t4«© 

fc©«#azlH&* (GHSV) 50 0, OOONl/k 
g/hr (Btfffl (hour) . <&$tk g (cot^fr^ip 
1) -C, ^o3. 3^<— /V (b a r a) <D&t)XRj&$& 

[0033] m 2 

^fiO. 5m*%«rW-T^. ^rn^rir^ 5 ^z^^^- 
[0 0 3 4] ^1 3 
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J*t>mt£tb. 1. 5 — 2. 5<0<taf9*5J:T^cmMco 

So 

[oo3 5] m 4 

y ^ ^ * - a m _b u * ^ *s m m * -t l. t $ n 

Aj&*]!tf;h, x 1. 5 — 2. 5CO<;te!9ioJ:t*cmMco 

So 

0U No. 1 
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* [00 36] mfrhmz X 5 fc, #9 1 

10 iR*te3F#Jtej&*H-S £ £ ft < a«Ki» U»S 
[0 0 3 7] 

mi] 

2 3 4 



<*a!9 1.5-2.5 1.5-2.5 1.5-2.5 1.5-2.5 

cm 1 ^^^ 1550 1550 390 390 

*WJ* 5 0.5 5 1 



MS CC) 


1155 


1070 


1108 


1150 


JEE^J A>) (bara) 


3.3 


3.3 


3.3 


3.3 


GHS V (1000 Nl/kg/hr) 


500 


500 


400 


400 




0. 62 


0. 62 


0. 62 


0. 62 



CH.*» (%) 

coaRtt (%) 
h.wm* (%) 1 



96. 7 97. 5 

90. 9 91. 8 

90. 0 90. 1 



87. 3 83. 6 

92. 2 92. 2 

81. 8 78. 3 



1 CH4«*I^< COWtSMtt ^ ^2 CHi^tcS<5< H, ^*hTS31Rtt 



;7 0 h^<— ^0>J^# 



^-y^^S 1031 • xi, TJ**^ 

*"7>ym 1031 • /A^7 



* (72)gs§e# T\sy#* • • ?3nv# • 

40 ^7 x /^i 1031 • TJ**T 

(72) ISM* n -Jvw K V a ^ 

zf^^ym 1031 V— • aiA TA^t 
hJft-f^^fc 3 

(72)^15* nzn/i, h . • ^>^r-e>- 

^T^^ym 1031 • TJ*XT 



